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1. Introduction

The rules of cell reselection from non-CSG cell to CSG cell are decided for release 8 [1]. In this contribution we discuss improvement of cell reselection to CSG cell on using Qoffset value.
2. Discussion
In release 8 when UE performs intra-frequency cell reselection to a CSG cell, the UE shall perform ranking of all cells that fulfil the criterion S on the serving frequency. When UE performs inter-frequency cell reselection to a CSG cell, the UE shall perform ranking of all cells that fulfil the criterion S on the frequency of the target CSG cell. In LTE no Qoffsets,n for CSG is specified. It shall be possible to allow UEs which are allowed to access a given CSG cell, to prioritise their camping towards the CSG Cells when in coverage of the CSG cells [2]. When a UE camps on a macro cell, if the signal strength of allowed CSG cell and its neighbour intra frequency macro cell fullfil the criterion S and the macro cell is higher than CSG cell in a certain range, the UE could not prioritise to camp on the CSG cell, even if the signal range is acceptable for UE camping on the CSG cell. In this case the CSG cell has to deploy on another frequency or no CSG cell can be deployed near the intra-frequency non-CSG cell (e.g. macro eNB). 

In order to resolve the problem analyzed above, when UE performs cell reselection to a CSG cell the Qoffset value of CSG is needed. UE may prefer to camp on the allowed CSG cell by using CSG specific Qoffset. The possible mechanisms and corresponding analysis are shown as following. 

Alternative1: Macro cell sends a common Qoffset, CSG in system information

In this mechanism, the macro cell sends a common Qoffset, CSG for all neighbor CSG cells. In LTE the Qoffset, CSG may be sent in SIB1. The Qoffset, CSG is the offset value between macro cells and neighbor CSG cells. When UE camps on a macro cell, it reads the system information of the serving macro cell and obtains the Qoffset, CSG. 

When UE performs intra-frequency cell reselection to a CSG cell, the UE shall perform ranking of all cells that fulfil the criterion S on the frequency (i.e. include serving macro cell, neighbour macro cells and CSG cells on serving frequency). And the Qoffset, CSG only be used for neighbour CSG cells, not used for serving and neighbour macro cells. When UE performs inter-frequency cell reselection a CSG cell, the UE shall perform ranking of all cells that fulfil the criterion S on the frequency (i.e. neighbour macro cells and CSG cells on the frequency of target CSG cell). And the Qoffset, CSG only be used for neighbour CSG cells, not used for the macro cells on that frequency.

This mechanism is simple for use and small bits are sent in system information. But the Qoffset, CSG cannot be used for frequency specific.
Alternative2: Macro cell sends a Qoffset, CSG in the frequency list of corresponding SIBs

In this mechanism, the macro cell sends one Qoffset, CSG for each frequency for the CSG cells on that frequency. The Qoffset, CSG is sent in the neighbor frequency list of the serving macro cell in system information. In LTE the Qoffset, CSG may be sent in SIB4, SIB5 and SIB6. The Qoffset, CSG is the offset value between macro cells and CSG cells on the frequency. When UE camps on a macro cell, it reads the system information of the serving macro cell and obtains the values of Qoffset, CSG. For dedicated frequency no Qoffset, CSG is needed since no macro cell will be deployed on that frequency. 

When UE performs intra-frequency cell reselection a CSG cell, the UE shall perform ranking of all cells that fulfil the criterion S on the frequency (i.e. include serving macro cell, neighbour macro cells and CSG cells on serving frequency) by using the Qoffset, CSG. This Qoffset, CSG is sent in SIB4 in LTE. And the Qoffset, CSG only be used for neighbour CSG cells, not used for serving and neighbour macro cells. When UE performs inter-frequency cell reselection to a CSG cell, the UE shall perform ranking of all cells that fulfil the criterion S on the frequency (i.e. neighbour macro cells and CSG cells on the frequency of target CSG cell) by using the Qoffset, CSG. This Qoffset, CSG is sent in SIB5 in LTE. And the Qoffset, CSG only be used for neighbour CSG cells, not used for the macro cells on that frequency.

This mechanism can be used for frequency specific. But more bits need to be sent in system information. 
Alternative3: CSG cell sends a common Qoffset, CSG in SIB1

In this mechanism CSG cell sends a common Qoffset, CSG in SIB1. The Qoffset, CSG is the offset value between the current CSG cell and all the neighbor macro cells. When UE performs cell reselection to a CSG cell, the UE needs to read the BCCH of neighbor CSG cells and obtains the Qoffset, CSG for cell ranking. 

It seems not good that the UE needs to read BCCH of neighbor CSG cells to obtain Qoffset, CSG before the UE perform cell ranking.
Proposal1: RAN2 discuss the alternatives for the use of Qoffset for cell reselection to CSG cell.

3. Conclusion
From analysis above the proposals are:
Proposal1: RAN2 discuss the alternatives for the use of Qoffset for cell reselection to CSG cell.
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